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The Analysis of Levitation Control System’s Restriction
on the Grade Ability of EMS Maglev

LI Yun-gang, CHANG Wen-sen, ZHANG Ding
(College of Mechatronics Engineering and A ion, National Univ. of Defense Technology, Changsha 410073, China)
Abstract: The problem of levitation control system’s restriction on the grade ability of EMS Maglev is analyzed. Firstly, based on
the transform functions of the system and controller models, the relation between the grade climbing ability and frequency band and damp
are corresponded by regulating the single-real pole to non-dominant pole. Secondly, the relation between the maximum tracking error and
the moving velocity is analyzed based on the example of the circular transition curve. Finally, comparing the tolerable error, the relation
between the minimum curve radius and the maximum climbing velocity is tabled at the end , which is significant to engineering.
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Tab.1 Relations of maximum tracking error, minimum radius of erect curve and velocity
(velocity: km/h; radius: m; tracking error: mm)

BHERE g R 100 200 300 400 500 600
¥ B

5500 0.04 0.17 0.37 0.66 1.03 1.49

5000 0.05 0.18 0.41 0.73 1.14 1.64

4500 0.05 0.20 0.46 0.81 1.26 1.82

4000 0.06 0.23 0.51 0.91 1.42 2.05

3500 0.07 0.26 0.59 1.04 1.63 2.34

3000 0.08 0.30 0.68 1.21 1.9 2.73

2500 0.09 0.36 0.82 1.46 2.28 3.28

2000 0.11 0.46 1.02 1.8 2.84 4.10

1500 0.15 0.61 1.37 2.43 3.79 5.46

1000 0.23 0.91 2.05 3.64 5.69 8.19

500 0.46 1.82 4.10 7.28 11.38 16.38
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